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_ High Performance Servo Systems

R

SANMOTION
SERVO SYSTEMS

This low voltage, compact servo system achieves the same high performance as an
AC input servo amplifier.

ADVANCE2
MODEL

In addition to our pulse input type, our lineup also includes servo amplifiers
equipped with high-speed fieldbus EtherCAT interface and an ultracompact servo

motor with a 20 mm flange size.

Lineup

Servo Motor

Servo Amplifier

EtherCAT Multi-axis

This model is equipped with
high-speed fieldbus Eth-
erCAT interface. The high-
speed communication cycle
of 0.125 ms allows smooth

This 4-axis integrated model
is compact and space-sav-
ing. Regenerative power can
be used to drive other mo-
tors, contributing to making

Rated
Output Flange size
(Wi
20mm sq.
201030 This high output, compact
motor features 17% im-
proved peak torque and 8.5%
reduced mass compared
with our conventional prod-
uct.*!
40mm sq.
30t 80 . This product has been
% downsized by about 30% in
{ ¥ I volume and 31% in mass
) from our AC input servo am-
plifier. *?
60mm sa.
100to 5 -
200
Applicable motor capacity:
K o) 20 W to 200 W

device operation. devices energy-efficient.

—
EtherCAT.

Conformance tested

—
EtherCAT.

Conformance tested

Applicable motor capacity:
20 W to 200 W

Applicable motor capacity: 120 W in
total for 4 axes or up to 300 W

Compact and lightweight

Low voltage specification

In our pursuit of making compact and lightweight
products, we have reduced the volume of the pulse
input type by about 30% and in mass by about 31%,
while still maintaining the same high performance
as an AC input servo amplifier.*2

Servo motors with 20 mm sq. flanges are also avail-
able, allowing for mounting within chip mounters or
other equipment with limited installation space.

*1: Servo motor P series Model no. P50B02002DXS00
*2: AC servo amplifier "SANMOTION R" Model no. RS2A01A

The main circuit power supply is 48 VDC, a highly
safe, low voltage specificiation with low risk of elec-
trical shock. This product can be used in equipment
in conformity with the EU Low Voltage Directive.

It is ideal for low voltage applications such as semi-
conductor manufacturing equipment, small robots,
chip mounters, option axes of machine tools, and
conveying machines.

il

-l

N 4

Semiconductor equipment

Chip mounter



With High-Speed Fieldbus EtherCAT Interface

With a 100 Mbps high-speed fieldbus system, EtherCAT contributes to

shortening takt times.

In addition, with the high-speed EtherCAT 0.125 ms communication cycle,

—
EtherCAT.

Conformance tested

positioning commands can be subdivided for smooth device operation.

Additional functions of EtherCAT single-axis and multi-axis types

B The models include the EtherCAT high-precision command synchroniza-
tion function, and a position feedback synchronization function with inde-
pendent communication via a dedicated line. These functions contribute

to enhanced controllability of gantry systems.

B |n addition to the trapezoidal trajectory profile generated during position-

Gantry system

ing, the new models also include a jerk profile function*, for modifying
acceleration/deceleration speed. This function helps reduce vibration

during acceleration, deceleration, and settling.

* A function that generates an S-shaped movement profile by modifying acceleration/decelera-

tion speed

B Equipped with a Safe Torque Off function.

Easy startup and servo tuning

"SANMOTION MOTOR SETUP SOFTWARE" dis-
plays the parameters required for operation in an
easy-to-understand manner in order to enable fast
and easy equipment startup.

This model has a jog function for testing the servo
motor and amplifier connection, without the need to
connect to a host device.

By connecting with the setup software this model
offers a variety of servo tuning support functions
depending on mechanical and load conditions. This
dramatically shortens time required for servo tuning.

Auto-tuning
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Feed-forward vibration suppression control

The servo amplifier automatically optimizes servo
gain and filter frequency in real time.

Velocity command value

Tuning start Detected velocity value

With feed-forward vibration suppression control,
vibrations at the end effector and base of a ma-
chine can be suppressed through simple tuning
procedures. Vibration control frequencies are se-
lectable.

With vibration suppression control Without vibration suppression control

Features




Low cogging torque

Waterproof and dustproof

Cogging torque has been reduced in 40 mm sq. to 60
mm sg. servo motors compared to our convention-
al products, achieving smoother movement at low
speeds.

Comparison of cogging torque waveform
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(Representative example)

Our 40 mm sq. to 60 mm sq. servo motors have
IP65-rated high waterproof and dustproof charac-
teristics, allowing them to work in severe environ-
ments. Servo motors can be modified to IP67 as an
option.

* Excluding shaft feedthrough and cable end.

High-precision battery-less optical absolute encoder

The high-precision battery-less optical absolute encoder (Model No. HA035)
comes standard on 40 mm sqg. and 60 mm sq. servo motors.
It features a wide -20 to +105°C operating temperature range, and a maximum of

147 m/s? (15G)” of environmental vibration.
The encoder can be used in severe environments.

*When the encoder is mounted on a servo motor, the operating temperature and the environmental vi-

bration vary depending on the servo motor specification.

As an optional specification, high-precision specifications with a maximum reso-
lution of 1048576 (20 bits) during single rotation and an absolute angle accura-
cy of approximately 0.0167 deg within a rotation (1 min.) can be selected.

In addition, selecting an encoder that is optimal to the device is also available as

an option. Refer to the following table.

Serial encoder

Total number

Applicable gzt of rotations EIEEE OF
Encoder type SeIv0 motor dunn_g single during mult- model Optional specifications
rotation - no.
ple rotations

Single-turn absolute encoder
This is a magnetic detection type single-turn encoder. 20 mm sq. 8192 i - Model No.
Its outstanding ruggedness makes it highly resistant (13 bits) MAO018
against moisture, oil, and dust.

- Resolution during single rotation:
Battery-less optical absolute encoder 1048576 (20 bits)
This is a high-precision battery-less optical multi-turn - Absolute angular accuracy within one rotation:
encoder. , , 40mmsqg. 131072 65536 Model No. Approx. 0.0167 deg (one minute) or lower
It does not use batteries, which need to be replaced; g4 1\ sq. (17 bits) (16 bits) HAO035 (standard is approx. 0.1667 deg (ten
therefore, the encoder does not require maintenance. inutes) | )
This encoder can be broadly used for general industri- minutes) or lower.
al equipment including machine tools and robots. - Baud rate: 4.0 Mbps

(standard is 2.5 Mbps)
Optical absolute encoder for incremental systems - Resolution during single rotation:
This is a slim and single-turn optical encoder. 40 mm sq. 131072 _ Model No. 1048576 (20 bits)
Enables wire-saving and size-reduction for applica- 60 mm sq. (17 bits) PA035S  -Baud rate:
tions that use pulse encoders. 4.0 Mbps (standard is 2.5 Mbps)
Option

Resolver method battery-less absolute encoder
This is a resolver method battery-less multi-turn encoder. 40 mm sq. 131072 6553§ Model No.  -Baud rate:
Being a resolver method encoder with outstanding 60 mm sq. (17 bits) (16 bits) RA035C 4.0 Mbps (standard is 2.5 Mbps)

ruggedness, it is ideal for equipment used in harsh
environments such as injection molding machines
and robots.




Setup Software (Option)

This software allows you to set servo system parameters from a PC.

It also allows you to easily start up or test run the servo system. g
The software can be downloaded from Product Information on our website. 5
URL : http://www.sanyodenki.com =
s
=
@
S
3

Start-up screen M Setup software title:

SANMOTION MOTOR SETUP SOFTWARE

SANMOTION

Parameter settings (settings by group, settings by function)

Diagnosis (alarm display, warning display, alarm cancellation)

Test run execution (speed JOG, position JOG, motor starting point search,
serial encoder clearance)

Servo tuning (notch filter tuning, FF vibration control frequency tuning)

Various measurement functions (operating waveform display, machinery
frequency response measurement)

 Supported OS
Windows XP (SP3 or higher) /Vista/7/8

* See our website for details on supported versions.

Main screen Setting of each group Parameter
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Parameters can be set, saved, and read from a PC.




Setup Software (Option)

Diagnosis screen

P e
TP e
28 s fo iz

mmmad M

The current and previous 7 alarm occurrences can be
checked.

Measurement
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OperationTrace

Graphically displays servo motor's speed, torque and internal
status.

Test run
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Simple test run of servo motor by issuing velocity commands
and position commands from a PC. (Position JOG in operation
shown in screen)
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System Analysis
Analyzes servo system frequency characteristics.



List of Combinations of Servo Amplifiers and Servo Motors

Servo motor standard specifications:-Output shaft: straight, oil seal: none, connecting method: cable

Servo motor Page Servo amplifier model name
el . . |Exterior| Pulse input EtherCAT EtherCAT Multi-axis
output | Flange size| Model name |Specifications . X . . .
(W] drawing| Single-axis Single-axis (Up to 4 axes)
20 20mm sq.| R2GA02D20F | p.22 | p.24
RF2J24A0HL5
30 20mm sq. R2GA02D30F p. 22 p. 24 (Up to 120W in
total)
30 40mm sq.| R2GA04003F | p.22 | p. 24
RF2K24A0HL5
RS2K04A2HL5,”
.| R2GAO04005F .2 .24 |RF2G21A0A00 ]
50 40mm sq G 5 p-23 | p RS2K04A2HAS (Uptto folt))Wln
ota
80 40mm sq.| R2GA04008D | p.23 | p. 24
100 |60mm sqg.| R2GA06010D | p.23 | p.24
200 [60mm sq.| R2GA06020D | p.23 | p. 24
Option
Servo amplifier type Pulse input Single-axis EtherCAT Single-axis EtherCAT Multi-axis
Regenerative unit RF1BB00 —p.25 |- -
Power input connector for regenerative unit | AL-00329461-01 —-p.25 |- -
Cable with connector for regenerative unit | AL-00753589-01 —p.25 |- -
PC cable AL-00490833-01 —p.26 | AL-00689703-01 —p.28 | AL-00689703-01 —p.29
Power cable AL-00745943-01 —p.26 |- AL-00921367-01 —p.29
Regenerative resistor cable - - AL-00921368-01 —p.29
AL-00921369-01
Motor power cable AL-00745944-01 —p.26 |- AL-00921369-02 —p.29
AL-00921369-03
1/0 cable set AL-00745949-01 —p.26 |- -
AL-00921370-01 AL-00921370-01
Serial encoder cable AL-00745946-01 —p.27 | AL-00921370-02 —p.28 | AL-00921370-02 —p.29
AL-00921370-03 AL-00921370-03
Analog monitor box Q-MON-5 —p.27 | Q-MON-3 —p.28 |-
Side mounting bracket - - AL-00921371-01 —=p.29
REGIST-080W50B, REGIST-120W50B —p.30
External regenerative resistor
REGIST-220W50B —p.30 |REGIST-220W20B —p. 30

List of Combinations of Servo

Setup software
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How to Read Model Numbers

Not all combinations shown below are valid. Option specifications are also provided.
For available models of standard products, refer to "Standard Model Number List".

H Servo Amplifier

Pulse input Single-axis

RF”2 G 21 A 0 A 00

I

Specification Identification

Interface Type
A...Pulse train,
NPN (sink) output

Motor EncoderType
0...Serial encoder

Servo MotorType
A...Rotary motor

—— Servo Amplifier Capacity
21..40 A

Input Voltage
G...48 VDC
(Contact us for the request of 24 VDC specification.)

R ADVANCED MODEL Series
RF2

Hl Servo Motor

R 2 GA 04 003 F X R

03

Rated Output

— Servo MotorType
2...Medium inertia

R Series

10

EtherCAT Single-axis

RS2 K 04 A 2 H A

5
[ Option 2

5...With Safe Torque Off function

(With delay circuit)

* If you do not use the Safe Torque
Off function, mount the mask
connector provided.

Option 1
Single-axis: A...Equipped with internal
regenerative resistor/With DB,
L...Not equipped with internal
regenerative resistor/With DB
Multi-axis: L...Not equipped with internal
regenerative resistor/Without DB

Interface Type
H...EtherCAT interface (high speed
communication)

Motor Encoder Type
Single-axis: 2...Serial encoder
Multi-axis : 0...Serial encoder

Servo Motor Type
A...Rotary motor

—— Servo Amplifier Capacity

Single-axis: 04...40 A
Multi-axis : 24...40 A/axis, 4-axis specification

Input Voltage

Single-axis: K...48 VDC

Multi-axis: J...48 VDC (fanless), K...48 VDC (with fan)
(Contact us for 24 VDC specifications)

R ADVANCED MODEL Series
Single-axis: RS2

—— Maximum Rotation Speed
For the numeric values, see the specifications on p. 22-23.

D20...20 W
— Flange Size 003/D30...30 W
02...20 mm sq. 005..50 W
04...40 mm sq. 008...80 W
06...60 mm sq. 010...100 W
020...200W
Power Supply Voltage
GA...48VDC

Multi-axis: RF2
Additional Specification Identification
M...Conforms to CE and UL
Specification Identification
Encoder Type

Serial Encoder

R...Battery-less optical absolute encoder (HA035)

H...Optical absolute encoder for incremental systems (PA035S)
C...Single-turn absolute encoder (MA018)

Holding Brake
X...No brake
B...90 VDC brake
C...24 VDC brake



Standard Model Number L|S‘t For specifications on other models, contact us for details.

Servo Amplifier
. o Page
Type c’\(l)?{t?cfl Main circuit | Control | Encoder | General reégzegrnaﬂ!ve Safe torque off | Amplifier Model no J
axes |Power supply| power type | output |3iae | function | capacity " |Specifications | Dimensions
Pulse input Serial .
1 48VDC 5VDC Sink No No 40A | RF2G21A0A00 | p.12,18| p.20
type encoder
_ No Yes 40A  |RS2KO4A2HLS | p.14,18 | p.20
[ Phot g
1 48VDC | 24VDC se”j |° ° (With delay
EtherCAT encoder | relay Yes circuit) 40A  |RS2KO4A2HA5 | p. 14,18 | p.20
it el ffir2 Serial Photo Yes 40A  |RF2J24AOHLS | p.16,18 | p.20
4 48VDC 24VDC § | No (With delay
encoder | relay circuit) 40A  |RF2K24AQ0HLS | p.16,18 | p.20

* Qur standard servo amplifier achieves the KC Mark of safety and conforms to the international UL, c-UL, EN standards.
Contact us for the request of main circuit power supply 24 VDC.

. . . - »
R2 servo Motor Small Size, Small Capacity, Medium Inertia B
1S
Standard specifications Output shaft: straight, oil seal: none, connection: cable (no connector) ‘E, =
Model no. Page 3
Rated Motor flange | Protection| Holding |CE and UL Single-turn absolut q =0
output size code brake | approved Ing(|\3|-0udr2|aN(s)(.)|l\j/|Zg?§? ©T" | Specifcations | Dimensions
o
20W R2GA02D20FXC00 p.22 | p.24 ERE
a1 20 mm sq. IP40 No - sS4
30W R2GA02D30FXC00 p.22 | p.24 =
=
s =2
(95]

R2 servo Motor Small Capacity, Medium Inertia

Standard specifications Output shaft: straight, oil seal: none, connection: cable (no connector)

Model no. Page
Rated | Motor flange |Protection| Holding |CE and UL Battery-less optical Optical absolute encoder
output size code brake approved absolute encoder for incremental systems Specifications | Dimensions
(Model No. HA035) (Model No. PA035S)
- R2GA04003FXR03 R2GA04003FXH03 p. 22 p. 24
No
Yes R2GA04003FXR03M R2GA04003FXHO3M p. 22 p. 24
30W |40 mmsq. | P65
- R2GA04003FCR03 R2GA04003FCHO03 p. 22 p. 24
Yes (24 VDC)
Yes R2GA04003FCRO3M R2GA04003FCHO3M p. 22 p. 24
- R2GA04005FXR03 R2GA04005FXH03 p. 23 p. 24
No
Yes R2GA04005FXR03M R2GA04005FXHO3M p. 23 p. 24
50W | 40 mmsq. | P65
- R2GA04005FCR03 R2GA04005FCHO03 p. 23 p. 24
Yes (24 VDC)
Yes R2GA04005FCRO3M R2GA04005FCHO3M p. 23 p. 24
- R2GA04008DXR03 R2GA04008DXH03 p. 23 p. 24
No
Yes R2GA04008DXR03M R2GA04008DXH03M p. 23 p. 24
80W | 40 mm sq. P65
- R2GA04008DCR03 R2GA04008DCH03 p. 23 p. 24
Yes (24 VDC)
Yes R2GA04008DCRO3M R2GA04008DCHO3M p. 23 p. 24
- R2GA06010DXR03 R2GA06010DXH03 p. 23 p. 24
No
Yes R2GA06010DXR03M R2GA06010DXHO3M p. 23 p. 24
100W | 60 mm sq. | P65
- R2GA06010DCR03 R2GA06010DCH03 p. 23 p. 24
Yes (24VDC)
Yes R2GA06010DCRO3M R2GA06010DCHO3M p. 23 p. 24
- R2GA06020DXR03 R2GA06020DXH03 p. 23 p. 24
No
Yes R2GA06020DXR03M R2GA06020DXHO3M p. 23 p. 24
200W | 60 mm sq. P65
- R2GA06020DCR03 R2GA06020DCHO03 p. 23 p. 24
Yes (24VDC)
Yes R2GA06020DCRO3M R2GA06020DCHO3M p. 23 p. 24

Note: For motors with an IP67 rating, please contact us.

1




System Configuration

Option Servo amplifier

Power cable Host devices
Model No.: AL-00745943-01
Control Power 5 VDC —p. 26 —

=)

= =

—

Main circuit power supply 48 VDC

i

w
I

i

Option
1/0 cable set
— . - -|
Option — Modeégo.. AL-00745949-01
Serial encoder E= p-
cable I
Model No.: B
Option AL-00745946-01 b—vL
Alarm output cable —-p. 27 ——
with connector {:q:
Model No.: AL-00753589-01 L,J;:
—p. 25 ' | = 7
ﬁ | Power inPUt E_i
connector ]
_ Model No.:
eeeon - AL-00329461-01 H CHEB
—p. 25 =
| ; B Option
SANYD DENKI PC cable
Option HF: Model No.: AL-00490833-01 Option
External regenerative  Qption L“.‘J' —p. 26 Setup software
resistor _ Regenerative unit ) - Parameter setting and
Use when regenerative  pgpending on the Option - monitoring are possible
power cannot be drive motor and Motor power cable 7 via communication
gbsorbed by the ] operating conditions, Model No.: " with a PC.
internal regenerative regenerative power AL-00745944-01 . —p.7
resistor Of the ) may occur when the —p. 26 .llllllllllllﬁ
regenerative unit. motor is stopped. .
—p. 30 Install this .
regenerative unit if the .
DC voltage increases. u
Model No.: RF1BB0O -
—p. 25 -
| |
|
Brake power o

b . Option
ower input Analog monitor box

é SEEEEEEmEEmEEEEEEEEEEnEEeEs H Model No.: Q-MON-5

Ty —p. 27

Use when the servo motor is
equipped with the brake.

Use stabilized DC power supply
or power supply with a full-wave
rectifier.

(To be arranged by the customer)

' Power supply for monitor

Servo motor

12



External Wiring Diagram

Pulse input Single-axis

User unit
- T T NA CNB
* ¢ — Servo amplifier —— Servo motor Orange
6) 2 1 *3)  Red 9
Main circuit power supply[ ziz 48V U e (Yellow) _ RY1
48VDC 5 48G 2 White Orange 90V
| 2 M 3 { (Yellow) (24V)
Control power 5V w Black _
5VDC [ ZéZ 3 5G f Holding brake
(@) 4 Green I (Install only devices with
1 éG (Green/Yellow)| & } brakes)
3 [
N ‘Encoder
J___1J
L—IsH =a SH
Line driver Line driver
Equivalent to CN1A +5V +5V Line receiver Equivalent to
HD26C31_ [ *1) B 7 erc Equivalentto ~ HD26C31 CN1A
| i HD26C32 r*ﬁ AO_ | 1| ~—
Clockwise NN 11112 mﬁj j__[o‘;r %\ - \N\ \
pulse | ; T ‘ | } AO_|.3 } } } }
136‘11111°SG¢ é\} I | BOLaly ) |
Position command | I } } } } sG 56 } | <H jé I 0 | s I\
pulse input | | NN +5V +5V | >
| ! o
} } I 11 1|13 |R-PC E ﬁ | } | } 20,/.6 } } } } Encoder divided signal output
Counterclockwise TN | | % | 707 \N\ (.
pulse | | INE T 1] 14 |RPC ‘ T T 11
*|
o [ }‘ ; ; ; ; 2 |FG é |- } ; PO b8
= L] ws o [ll] 1]
£ | - HH—
- U

*1 :ﬁgﬁ: Use a twisted pair shielded cable.
The analog monitor box is sold seperately from the servo
amplifier. The connector is on the bottom of the amplifier.

*3 Motor connection differs by the motor specifications. The
indications of red, white, black, green and orange apply when the
motor power and brake lines are the lead type.
*4 Refer to the encoder connection figure for the wiring of the
connector for the encoder connection.
*5 Connect the SG (signal ground) between the servo amplifier and
the device. =
*6 When using a battery for the main circuit power supply, always § g
install an electrolytic capacitor (2000 uF or more). E ‘DE
2 =
= =
SE
. §¢g
] 2 3
E
i : [=2
o
T x
<8 | *2)
—— CNi1B
CN1B 5VDC
— OUT-PWR|_ 11 el .
5 1 | CONT-COM 1+ | 12VDCto 24V
T = I L
—+ 5Vto24VDC [ 11 1|3 | CONT1 ;{ OUT1 | 12| | | | |
T T — e RN
[
General input } } } } 4 | CONT2 OuTZ| 18| | | 1| General output
Ul N d N
\ } } } } ouUT3| 14 } } } }
I 11 1|5 |CONT3 %%% ] N
R I [
[ :@: ouT4| 15| | | | |
1L iLs Jconts[ TEY R ad EER
EEEE OuTs| 16| | | | |
[ :@:{A [
I 1 1|7 | CONTS %% % e
o ——— :@j ouTe| 17| | | | |
[ [
P s | conTs {“ [
> [ :@: ouT7| 18] | | | |
[ (R
BEE ad BER
[ ouTtg| 20| | | | |
- | ) le |conTz %%% @;‘i T T
P [
[ [
I 1 1 1|10 | CONT8 %% % [
I T T2 1Fe L I
= ! OUT-COM L
|
- [ — |
i i onnector ousing, Plug, e
Shield processing c H ing, Plug, Shell
Name - Manufacturer
No. Housing Contact
The external power supply is to be CNA Main power supply, Control power input connector | VHR-56N SVH-41T-P1.1
arranged by the customer. CNB Servo motor power line connector VHR-4N SVH-41T-P1.1 S ST Mf
CN1A Connector for host device line receiver and driver signals | PADP-14V-1-S | SPH-002GW-P0.5S C;) Ltd 9:
CN1B Connector for host device general-purpose I/0 signals | PADP-20V-1-S | SPH-002GW-P0.5S A
CN2 Connector for encoder signal PADP-10V-1-S SPH-002GW-P0.5S

13



System Configuration

EtherCAT Single-axis

Main circuit Servo amplifier

Control power power supply
24VDC 48 VDC
(Contact us for the

SANMOITION R
power supply 24 VDC.)

request of main circuit

——= Ether AT

Option SANYD DENKI
Analog monitor box

Model No.: Q-MON-3
—p. 28

External regenerative resistor

For normal operations, the
internal regenerative
resistor in the servo
amplifier can be used, but
for special operations, such
as high cycle applications
that require greater power
dissipation than that
provided by the servo
amplifier's internal
regenerative resistor, use an
external regenerative
resistor.

—p. 30

Motor power line

Option

PC cable
Model No.:

Option

Setup software
Parameter setting and
monitoring are possible via
communication with a PC.
—p.7

AL-00689703-01

General I/0 connector
to connect homing,
probing and general
signals.

@_ To the next amplifier

Host devices

Option

Serial encoder cable
Model No.: AL-00921370-01

—p. 28, 29

I —

Brake power

Use when the servo motor is
equipped with the brake.
Use stabilized DC power
supply or power supply with
a full-wave rectifier.

(To be arranged by the
customer)

Servo motor

14

Safety unit,
safety PLC, etc.

The 1/0 signals of the Safe Torque
Off function are connected to
safety devices such as the safety
unit and safety PLC.



External Wiring Diagram

EtherCAT Single-axis

*9

*1

*2

*3

*4

Shield processing f 1

T8 ]

HWGOFF2- | 5
5

o Userunt 2 £[1]]

1 o

Main circuit ly! - e

;:rémﬁ:;lvao(v:ver SUDDY‘ CNA % § Internal regenerative CNB “a) Servo moto

) o0 P [ 1 resistor w Black Qe RY1
AC power ‘ ! ‘ z?" ﬂkl White

i v wel? 1

‘ N oa Yelon] T (24V)
Control power*3) ‘ U :
24VDC : cP o Green ! Holding brake
- ‘ L [ E . (Install only devices with brakes)
e Z%Z CN E;\”; ] {Encoder

Start ready S‘ameady\ EN2 \ ; \ ;

‘ * / J
[t BB s %) SH-
—:: Emergency ‘
System error *'° 5“’" ‘ *7) IN/OUT| e
L[ ON1 wqpy [
‘ 2 soxommoen |
T N 4 Reserved 1 ‘
} o — (Do not *8) !
LN 5 connect.) 2 ‘
Ethernet I/0 ! *10)
| 3 HWGOFF1+ | 4 ! 24VDC
TN 6 4}1 [
i =

(L 7 - HWGOFFI- | 3 |
N 8 = !
R ‘
! T HWGOFF2+ | 6 !
‘ SH

%M- 7 [

EDM+ | 8 |
|

I
|
! CN2
\ — Rs J Lo
! T24VDC
*10) [ 3 SH smeld‘
5VDCto 24V ! 3 | CONT1+ processing [E
‘ }{7 SafeTorque Off function i
T I
conrs. {790
I 1 4 i
{ 5 | CONT2+ « !
i conra. 1| 114 i
6 - — S I
[ ! = ‘
| El
‘ 7 | CONT3+ 2| |
1) o 0399 N
! - — <
General input | || ‘ !
! 9 | CONT4+ ‘
| | _ i 10 | CONT4- éﬁ Z%% }{7 !
‘ |
| 11 | CONT5+ i
| |
N 12 | CONTS- %% <L i
| 14 | CONT6+ ‘
- i 15 | CONT6- éﬁ Z%% — ‘
I
| 16 | OUT1+ !
[
! 17 |_OUT1- \ § % |
General output ‘ 18 | OUT2+ i
[ i
! 19 | _OUT2- ‘ § % | [comecor o[ Name Housing, Plug, Shell
‘ 20 ' |CNA Main power supply, | MSTBT2.5/6-STF-
i Y] ‘ 25A,40A [Control power input | 5.08L
‘ Reserved i connector
i 22 (Do not connect.) ‘ CNB Servo motor power | MSTBT2.5/3-STF-
‘ 23 | 25A,40A |line connector 5.08
i 24 *12) ‘ EN1/ |Connector for Connector:
‘ 25 i |EN2  |encoder signal | 36210-0100PL
! ‘ Shell kit:
‘ 13 | 36310-3200-008
' 26 ‘ CN2 Connector for general- | Connector:
| LA | purpose /0 signals for | HDR-E26MSG1+
| At T ‘ battery supply Shell kit:
é SG | HDR-E26LPH
. ‘ . SH ‘ CN1 Safe Torque Off 2013595-3
Shield processing/ 1 function connector

'\ Use a twisted pair shielded cable.

Connect a regenerative resistor between the RB1-RB2 terminals.
When using an external regenerative resistor, remove the wiring of the
internal regenerative resistor connected between the RB1 and RB2
terminals and then connect the external regenerative resistor between the
RB1 and RB2 terminals.
When the wiring from the DC power supply to the servo amplifier is
long, install an electrolytic capacitor on the amplifier side between P-N
and CP-CN if necessary.
+ When using a battery for the DC power supply between P-N and CP-CN,
always install an electrolytic capacitor (2000 uF or more).
Contact us for the request of main circuit power supply 24 VDC.
Motor connection differs by the motor specifications.
The indications of red, white, black, green and orange apply when the
motor power and brake lines are the lead type.

*5

*6

*7

*8
*9

*10
*1

*12
*13

Refer to the encoder connection figure for the wiring of the connector for
the encoder connection.

Turn the power off as a way to shut off the main circuit power for the
protection of the servo amplifier during emergency stops.

Use a shielded twisted pair cable (STP) with Category 5e (TIA standards)
or higher.

Do not connect anything to CN1 pin 1 and 2.

An earth leakage circuit breaker conforming to UL and either IEC or EN
standards is recommended.

The external power supply is to be arranged by the customer.

CN1 is a connector for the Safe Torque Off function. Connect the connector
to the safety function to make the Safe Torque Off function active.
Otherwise, the servo can not be turned on (no power to the motor).

Do not connect anything to CN2-20 to 25.

When using a pulse encoder in a semi-closed system, connect it to EN2.
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System Configuration

Control power Main circuit power supply
24 VDC 48 VDC

(Contact us for the

request of main circuit ) )

power supply 24 VDC.) For side mounting the servo
amplifier.
Option
Side mounting bracket

Model No.: AL-00921371-01
e e ccccccccccccccceseaad ervo amplirier —p. 29

Option Safety unit,

Power cable safety PLC, etc.

Model No.: AL-00921367-01 [HARGE i R e The I/O signals of the Safe Torque Off
—p. 29 function are connected to safety

devices such as the safety unit and
safety PLC.

External regenerative resistor

The servo amplifier contains an
internal regenerative process
circuit. If DC voltage

increases due to the @
regenerative power

> P>

=

occuring when the motor Option =
is stopped, connect a Regenerative resistor -
regenerative resistor. connection cable E
—p. 30 Model No.: AL-00921368-01 o

- =

—p. 29

@ L

EE === To 4-axis servo motor

~ General I/0 connector
\\/

Connect homing,
Option probing, and general

Setup software signals.

Parameter setting and monitoring are
possible via communication with a PC.

EH == To 3-axis servo motor

EH == To 2-axis servo motor

Option

PC cable

Model No.: AL-00689703-01
—p. 28, 29

To 4-axis servo motor

IEl=
To 3-axis servo motor ::I

@ To the next amplifier

To 2-axis servo motor

7]

. . o
oogoooo ™
PElPEIgR]IoE

5.0 Y0 DENKE Host devices
Option

Motor power cable
Model No.: AL-00921369-0(]
—p. 29

Option

Serial encoder cable
Model No.: AL-00921370-01
—p. 28, 29

Brake power

Use when the servo motor is
equipped with the brake.
Use stabilized DC power
supply or power supply with
a full-wave rectifier.

(To be arranged by the
customer)

1-axis servo motor  2-axis servo motor  3-axis servo motor  4-axis servo motor

Servo motor

16



External Wiring Diagram

. = External regenerative resistor
User unit o M
- T 5‘-—(\1 ‘ 2)
Main Clrclilé {o/oDvE/:er suppﬂ CNA MOT1to 4 Servo motor
— *
- e | 4l upaL " RV
AC D i ‘ 1%1 ! 3 [N . v-3 White % ms;)% ooy
power *12) ‘ s | P o2 Black ‘ T (24V)
. oh1 Green | [Holding brake ) )
Coggt\)llggwer*z‘) ‘ 7 |N Servo amplifier — [enton| L % (Install only devices with brakes)
I
Vo i 6 |cp {Encoder
[ 1 2 |on
Start ready Startrea y_ ‘ 1 FG
ON OF L
M*C - ‘ 5 |FG
mergency
S stop o |
ystem error ;. ‘ o©
I
‘ *7) IN/OUT
e
HIRNE
L 4 .
| N 5 CN1 T T T T
*
i o
Ethernet I/O ‘ 1 1
! 3 Reserved “8) ‘
| N 6 (Do not ) i
‘ 7 connect.) ‘
ey
| N 8 i *9)
el HWGOFF1+ | 4 24VDC
i i 1. j \‘P
Shield processmg‘/4 1 — | _HWGOFF1-| 3 ‘ T
‘ I
! 10 HWGOFF2+ | 6 i \J
o |0 1, |
5VDCto 24V 1 1 | CONT1+ — HWGOFF2- | 5 |
| | ~ 2 | CONT1- — EDM+ | g i
! 3 | CONT2+ \
| EDM-| 7 i
| 4 | cont2 %] Z%Qf ] T Lo
I i s T ‘ | Taavde
Hhield |
I 5 | CONT3+ \ processing
‘ | Safe Torque Off function ‘
|| — 6 | CONT3- }{7 i
| 7 |_CONTA \
- é I
|| — ! 8 | CONT4- éﬁ Z%% }{7 ‘
General input ‘ OuT1+ |, 1 i
P | 19 | CONT5+ % g ‘ ouT™- | 12 \
‘ _ }{, OuUT2+ | 13 ‘
| | — | 20 | CONT5 %] Z%% 5 ‘ ;
| 21.|_conTs: %] OuT2 | 14 |
‘ Hﬁ Z%% }{7 Z OUT3+ | 15 ; General output
N i 22| CONTE: N % 1 outs | 16 |
| 23 | CONT7+ E OUT4+ | 17 ‘
[
\ %] z%% N % s outa | 18 |
oo 24| CONTE - OUTS+ | 29 ‘
Y Connector No. Name ousing, Plug, She
! 25 | CONT8+ i i N Housing, Plug, Shell
[ R OUT5- |30 CNA Main power supply, | Connector: 5557-08R
‘ }{ ‘ Control power input | Terminal: 5556PBT3
. 26 | CONTS- — F OuUT6+_| 31 connector
% - ' Regenerative resistor| Connector: 5557-02R
‘ ® ‘ ouTE 32 | CNC  |connector Terminal: 5556PBT3
9 \
I
| MOT1  |Servo motor power | Conngctor: 5557-04R
‘ 10 ?gj?{‘)’fd 5 OUT7+ |, 33 ‘ to 4 line connectog Terminal: 5556PBT3
! 27 connect.) ? ‘ OuUT7- | 34 EN1 Connector for Connector: pL
i to4 i 36210-0100
‘ 28 *11) ouTss | 35 ‘ encoder signal Rl ki
[ s ‘ i 36310-3200-008
‘ ® OUT8- |, 36 | /0 Connector for Connector:
! H @ ‘ general-purpose | 10136-3000PE
Shield processmg/ i /O signals 70536.55A0-008
‘ | CN1 SafeTorque Off For short-circuiting:
| | function connector | 2040978-1
- For wiring: 2013595-3
*1 T\ Use a twisted pair shielded cable. *6 Turn the power off as a way to shut off the main circuit power for the
protection of the servo amplifier during emergency stops.
*2 The servo amplifier contains an internal regenerative process circuit. If DC *7 Use a shielded twisted pair cable (STP) with Category 5e (TIA standards)
voltage increases due to the regenerative power occuring when the motor or higher.
is stopped connect a regenerative resistor. *8 An earth leakage circuit breaker conforming to UL and either IEC or EN
*3 When the wiring from the DC power supply to the servo amplifier is standards is recommended.
long, install an electrolytic capacitor on the amplifier side between P-N *9 The external power supply is to be arranged by the customer.
and CP-CN if necessary. *10 CN1is aconnector for the Safe Torque Off function. Connect the connector
+ When using a battery for the DC power supply between P-N and CP-CN, always to the safety function to make the Safe Torque Off function active.
install an electrolytic capacitor (2000 uF or more). Otherwise, the servo will not be turned on (no power to the motor).
*4  Motor connection differs by the motor specifications. The indications of *11 Do not connect anything to 1/0-9, 10, 27 and 28.
red, white, black, green and orange apply when the motor power and *12 Contact us for main circuit power supply 24 VDC.
brake lines are the lead type.
*5  Refer to the encoder connection figure for the wiring of the connector for

the encoder connection.
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Servo Amplifier Common Specifications

Pulse input Single-axis [l EtherCAT Single-axis

Pulse input Single-axis

Control function

Position control

Control system

POWER-MOS-FET : PWM control sinusoidal drive

Main Circuit Power Supply 48VDC+10% "

Control power 5VDC+5%"?

Environment | Ambient temperature | O to 40C ™
Storage temperature | —20 to +65C

Operation/Storage

Below 90%RH (no condensation)

humidity
Elevation 1000 m or lower
Vibration 4.9 m/s? freq. range 10 to 55 Hz in X,Y, and Z direction each, within 2 hours
Shock 19.6 m/s’
Structure External tray type DC power supply
Mass 0.25 kg

Frequency characteristics

1200 Hz (In high frequency sampling mode)

Speed control range

1:5000 (Internal speed command)

Protection functions

Over current, Current detector error, Overload, Main circuit overvoltage, Main circuit power
low voltage, Control circuit undervoltage, Encoder error, Over speed, Speed control error,
Speed feedback error, CPU error, Memory error, Parameter error, Unreasonable position devi-
ation, Position command pulse error, Amplifier overheating, External disorder

Display Alarm display (red), status display (green), control power ON (green)
Dynamic brake Built-in
Regenerative resistor Option
Analog monitor Option

*1: Always use input voltage within the specificiation range for the main circuit power supply.

*2:The control power can be directly used as power source for the encoder. If the wiring to the encoder is long, the voltage may be reduced in the wiring, causing the encoder to
not work properly even when the voltage is within the specified range.

*3: Use within the operating ambient temperature range.

EtherCAT Single-axis

Servo amplifier type

EtherCAT Single-axis ‘ EtherCAT Multi-axis

Control function

Position control/Speed control/Torque control (Parameter switching)

Control system

POWER-MOS-FET : PWM control sinusoidal drive

Main Circuit Power Supply 48VDC+10%"™"
Control power 24VDC*+10% ™"
Environment | Ambient temperature | O to 55C
Storage temperature | —20 to +65C
gfgriztiltc;n/Storage Below 90%RH (no condensation)
Elevation 1000 m or lower
Vibration 4.9 m/s? freq. range 10 to 55 Hz in X,Y, and Z direction each, within 2 hours
Shock 19.6 m/s’
Structure External tray type DC power supply
Mass 0.5 kg (Wit_hout regener_ative n_asistor) RF2J24A0HL5: 0.75 kg
0.55 kg (With regenerative resistor) RF2K24A0HL5: 0.8 kg
Frequency characteristics 800 Hz
Speed control range 1:5000

Protection functions

Over current, Current detection error, Overload, Regeneration error, Overheating, External dis-
order, Over voltage, Main circuit power low voltage, Encoder error, Over speed, Speed control
error, Speed feedback error, Unreasonable position deviation, Position command pulse error,
Built-in memory error, Parameter error

Display

Alarm display (red), status display (green),
control power establishment (green), main
circuit charge (red), communication link
(green) X 2, communication RUN (green),
communication Error (red)

Status display, Monitor display, Alarm display,
Parameter setting, Test run, Adjustment mode

Dynamic brake

Built-in No

external type

Regenerative resistor Built-in (Connect to the CNC connector if a regenera-
tive resistor is required.)
Analog monitor Option No

*1: Always use input voltage within the specificiation range for the main circuit power supply.
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Servo Amplifier Safety Standards
ce s, O [e

Servo amplifier type Safety standards

North American safety
standards (UL ratings) UL508C

Low-voltage

directive EN61800-5-1

. . EN61000-6-2
European directive
All models EMC directive | EN61800-3

EN61326-3-1 (EtherCAT only)

KC Mark
(Korea Certification Mark) KN61000-6-2’ KN61000-6-4
Models with safety Safety feature IEC61508 : SIL2, 1SO 13894-1 Cat3 : PL=d, IEC62061 : SILCL2
features standards IEC61508 : SIL3, 1SO 13894-1 Cat3 : PL=e, IEC62061 : SILCL3
EtherCAT interface specifications EtherCAT Single-axis
Physical layer IEC61158-2
Y Y IEEE802.3u 100BASE-TX
Data link layer IEC61158-3, -4 Type12
Application layer IEC61158-5, -6 Type12

IEC61800-7 Profile type1 (CiA402)
Device profile -CoE (CANopen over EtherCAT)
-FoE (File access over EtherCAT)

Communication port RJ45 connector (2 ports)

Bit rate 100 Mbps (Full duplex)

Max. no. of nodes 65535 nodes

Transmission distance/Topology 100 m max. (between nodes)/Daisy-chain
Communication cable Twisted-pair CAT5e (Straight or cross)

SDO (Service Data Object)
PDO (Process Data Object)

"
c
o
=1
©
o
=
(3]
@
<3
(7p]

Communication objects

._
(b))
=
=
£
<
o
>
Pt
(<5}
(%)

Synchronization types SYNCO, SYNC1 event synchronization mode, asynchronous mode

Profile position mode, profile velocity mode, profile torque mode, homing mode, cycle sync

Opaiion MretiEs position mode, cycle sync velocity mode, cycle sync torque mode

LED indicators Port 0/1 link display, RUN display, error display

Single-axis EtherCAT: Input X 6 points, output X 2 points (8 points in total)

General purpose |/O Multi-axis EtherCAT: Input X 8 points (total), output X 2 points/axis (8 points in total)
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Servo Amplifier Dimensions [Unit : mm]

cRITiiG
30 7 15
] -3 _;i -
if)g { 0000000
| g
AL [ a
2 ] g ] | €
REl il (J0000gES
N EL =g Mass: 0.25 kg
4
L
5
=
|
|
§ ‘ § Mass
0.5_kg (Without regenerative
; (r)(.aggs;[(c;r)(With regenerative
Rj— resistor)
4.5
s BT
1 e | o
(70) 130 2 o
o) )
T —
o o
S ’ i 3
i B P
- 1|
HV:J EHHUHHUUUE%%HH%%HHJ ‘ EJL :I:ZSJS24AOHL5: 0.75 kg (Fanless)
] ﬂ% % = RF2J24A0HL5: 0.8 kg (With fan)
4.5
' 108
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Pulse input Single-axis [l EtherCAT Single-axis

Encoder Wiring Diagram

M Serial Encoder

Single-turn absolute encoder (MA018)
Battery-less optical absolute encoder (HA035)
Optical absolute encoder for incremental systems (PA035S)

Servo amplifier connector

e Servo amplifier connector pin no.
Servo amplifier | Connector symbol | Connector contact model no.
ES+ |ES- +5V | SG

Pulse input Housing: PADP-10V-1-S
Single-axis CN2 Contact: SPH-002GW-P0.5 3 4 1 2
Singleaxis | N EN2

9 Connector: 36210-0100PL 7 8 1 9

Shell kit: 36310-3200-008

EtherCAT EN1 to EN4
Multi-axis

*1 Use a twisted pair shielded cable.
Servo amplifier Servo motor *2 Maximum cable lengths by conductor size of the power
supply cable (5V, SG)
*3 Absolute Encoder Conductor size Conductor resistance|  Length
ES+ > Eh e Brown ES+ AWG SQ (mm?) (Q/km) *20C (m)
T T T T
Es— > : ! ‘l : : : Blue Es— 26 0.15 150 or less 4
I | | | 24 0.2 100 or less 6
I I I I
1 | | | 22 0.3 60 or less 10
: : : : 20 0.5 40 or less 15
A 18 0.75 25 or less 25
I I I I
+5V LA ! ! Red |isv Conductor resistance differs according to conductor spec-
SG < ! ! J ! ! ! Black |y ifications.
\ 7 \ /
NN G . . .
“ (Shielded)) 3 Indicates the lead wire color.
h -
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General Specifications

7/
m Servo Ampllfler + |@ ij RZServo MOtOr High efficiency and low ripple (medium inertia) | RoHS |

Pulse input Single-axis RF2G21A0A00 (40A)
Servo amplifier model no. EtherCAT Single-axis RS2K04A2HL5/RS2K04A2HAS (40A)
EtherCAT Multi-axis | RF2J24A0HL5(Up to 120W in total for 4 axes)/RF2K24AOHL5(Up to 300W in total for 4 axes) {40A)
Servo motor model no. { ) indicates flange size R2GA02D20F R2GA02D30F R2GA04003F
Status| Symbol Unit {20 mm sq.) {20 mm sq.) €40 mm sq.)

Rated output * | Pr W 20 30 30
Rated speed * | Nr min-' 3000 3000 3000
Maximum speed % [Nmax min-’' 6000 6000 6000
Rated torque * | Tr N-m 0.064 0.095 0.098
Continuous stall torque * | Ts N-m 0.064 0.095 0.108
Peak stall torque * | Tre N-m 0.23 0.38 0.24
Rated armature current * | |k Arms 1.8 2.6 1.9
Armature stall current * | s Arms 1.8 2.6 2.0

Peak armature stall current * | Ip Arms 6.0 9.6 4.8
Torque constant ¥ | Kr N-m/Arms 0.0458 0.0487 0.0582
Voltage constant for each phase Y | Keo mV/min-’' 1.60 1.70 2.03
Phase resistance ¥ | Rg Q 1.06 0.76 1

Rated power rate * | Qr kW/s 12.4 20 3.9
Electrical time constant Y | te ms 0.56 0.55 0.55
Mechanical time constant (not including encoder) | ¥ | tm ms 0.50 0.44 2.2

Rotor inertia Jm | X10*kg:m? (GD¥4) 0.0033 0.0046 0.0247
Absolute encoder inertia*’ Js | X10%kg:m? (GD%/4) 0.00021 0.00021 0.0042
Servo motor mass™ We kg 0.14 0.18 0.37
Brake static friction torque Thb N-m - - 0.32 min.
Brake rated voltage Vb Vv - - 90VDC/24VDC * 10%
Brake rated current b A - - 0.07/0.27
Rotor moment of inertia (brake) Jb | X10*kg:m? (GD%4) - - 0.0078
Brake mass W kg - - 0.23

CE and UL approved servo motors™ No No Yes
Servo motor protection code P40 IP40 IP65
f;g?a?foar:‘Q“J;[‘n”gmm‘ﬂ:fs‘ffrgg:ehrﬁat 150 X 150 X 6 mm | 250 X 250 X 6 mm | 250 X 250 X 6 mm
Servo motor dimensions p. 24
*1 These values are for 20 mm sq. servo motor with absolute encoder *2  Items with % and speed - torque characteristics indicate values

[MAO018], and 40 mm sq./60 mm sq. servo motor with battery-less
absolute encoder [HA035].
For the servo amplifier mass, refer to p. 20. *3

after temperature rise saturation when used with a standard servo
amplifier. The values are the typical values.

¥ : Indicates a typical value when the winding temperature is 20°C.
The values are the typical values.

*4  Our standard servo amplifiers are CE and UL approved.

M Speed-Torque Characteristics

Servo motor model no.

R2GA02D20F R2GA02D30F R2GA04003F
0.25 04 0.3
[ —— N
0.20 — \
= = 03 \\ =
€ € € 02
> 015 > Instantaneous zone > \
2 Instantaneous zone o 02 2 Instantaneous zone
g 00 g g 01— |
IS g, A
005 [~ : ) -
Continuous zone | | Co‘ntin‘uou‘s zo‘ne\\ Co‘ntm‘uou‘s zc‘me
| | | |
OU 1000 2000 3000 4000 5000 6000 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000 7000
Speed (min~") Speed (min~") Speed (min~")

- These characteristics are for when the input voltage of the main power supply is 48 VDC and the distance between the servo amplifier and the servo motor is 2 m.
- In low voltage servo systems, the tendency for motor torque to decrease is more obvious than in 200 VAC servo systems due to narrow wiring diameter or long wiring distance
between the servo amplifier and servo motor. Select a motor with higher acceleration, deceleration, and effective torque.
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Pulse input Single-axis

RF2G21A0A00 (40A) Pulse input Single-axis
RS2K04A2HL5/RS2K04A2HAS (40A) EtherCAT Single-axis | Servo amplifier model no.
RF2K24A0HL5(Up to 300W in total for 4 axes) {40A) EtherCAT Multi-axis
R2GA04005F R2GA04008D R2GA06010D R2GA06020D Servo motor model no. { ) indicates flange size
{40 mm sq.) {40 mm sq.) {60 mm sq.) {60 mm sq.) Unit Symbol | Status
50 80 100 200 W Pr | % |Rated output
3000 3000 3000 3000 min’ Nr | % |Rated speed
6000 5000 5000 4500 min’ Nmax| % | Maximum speed
0.159 0.255 0.318 0.637 N-m Tr | % |Rated torque
0.167 0.255 0.353 0.637 N-m Ts | % |Continuous stall torque
0.54 0.86 0.84 1.5 N-m Te | % | Peak stall torque
3.8 4.1 5.1 6 Arms Ir | % |Rated armature current
3.9 4.1 5.5 6 Arms Is | % |Armature stall current
13.7 14.1 14.1 14.1 Arms Il | % |Peak armature stall current
0.047 0.0693 0.0673 0.117 N-m/Arms Kr | Y% |Torque constant
1.64 2.42 2.35 4.07 mV/min’ Keo | ¥ | Voltage constant for each phase
0.33 0.32 0.19 0.19 Q Re | ¥ |Phase resistance
6.7 10 8.6 19 kW/s Qr | % |Rated power rate
0.58 0.72 1.7 2.1 ms te | ¥¢ |Electrical time constant
1.7 1.3 1.5 0.92 ms tm | % | Mechanical time constant (not including encoder)
0.0376 0.0627 0.117 0.219 X10%kg:m? (GD%4) | JIm Rotor inertia
0.0042 0.0042 0.0042 0.0042 X10%g:m? (GD¥4) | Js Absolute encoder inertia®
0.41 0.53 0.74 0.99 kg We Servo motor mass™
0.32 min. 0.32 min. 0.36 min. 1.37 min. N-m Tb Brake static friction torque
90 VDC/24VDC % 10% Vv Vb Brake rated voltage
0.07/0.27 0.07/0.27 0.07/0.27 0.11/0.32 A b Brake rated current
0.0078 0.0078 0.06 0.06 X10%g:m? (GD¥4) | Jb Rotor moment of inertia (brake)
0.23 0.23 0.3 0.35 kg W Brake mass
Yes CE and UL approved servo motors™
IP65 Servo motor protection code
Size of aluminum plates for heat
250 X 250 X 6 mm radiation during mpeasurement
p. 24 Servo motor dimensions
Servo Motor Operating Ambient Conditions
Operating temperature and humidity | Temp.: 0 to 40°C. Humidity: 90% max. (No condensation)
Vibration resistance 24.5 m/s?
Shock resistance 98 m/s?, twice
Elevation 1000 m or lower above sea level
Indoor (without direct sunlight)
Installation location Location where no substance that gives adverse effects on the device and motor,
such as corrosive gas, flammable gas, or dust exists Tz
25
O =
=3
Servo motor model no. S =
R2GA04005F R2GA04008D R2GA06010D R2GA06020D » o
08 1.0 10 20
0.8 AV !
=08 = = 08 N\ 218
z z 06 Z 06 z
© 04 ° Instantaneous zone ° Instantaneous zone ° 10 \
% Instantaneous zone % 0.4 § 0.4 —— § Instantaneous zoneN
® 02 : 02T T NNt = 02 77:>>77 ® 05 . |
i Co‘ntin‘uou‘s zone — CO?tml‘Jou‘s zor‘1e . Cor‘mn‘uou‘s z<‘)ne COI"ltInl‘JOUS‘ zon‘e
0 1000 2000 3000 4000 5000 6000 7000 01000 2000 3000 4000 5000 6000 7000 01000 2000 3000 4000 5000 6000 7000 01000 2000 3000 4000 5000 6000 7000
Speed (min~") Speed (min~") Speed (min~) Speed (min™")
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Servo Motor Dimensions [Unit : mm]

20 mm sq.

[1]0.04 ™
0.02 20%0 L+1
[©]20.06[M] 240.3
20 sq
. .
22i‘0_2 @E
8 ™ (1)
2M3X05 S KB (16) (173) &
Wiout oil seal Effective length 10 (6.2) 4
. 10
6 or more S _ﬁ E -
4 (19.2)
T3]
N

s
(¢1.5)

Motor lead wire (for fixing)
AWG24 (for power and GND) I

Shielded encoder cable (for fixing)
AWG26, 2 pairs

0
®17-0.018
|
T
1
|
|
[
|
o = ‘
g
&
0
£, 2 D
(16)
\
|
[

Model no. L KB
©'b e !
R2GA02D20FXC00 89 49.5 N —
J_A
R2GA02D30FXC00 | 108 | 685 (_ @F
o
©
40 mm sq. to 60 mm sgq.
Battery-less absolute Absolute encoder for
encoder incremental systems
LL+1
LE LG ‘ L1
% P -
_ 0\ » @ o ,7‘ I R IR I A O _
524 2 S—ﬁ
X, r:
Qil | QE tap
©pton] Depth LT 8 ¢b31 L8
Motor cable (for mounting) S 3 |[|8 S
(for power and GND) e W/M e g
Brake cable (for mounting) 2
Shield cable (for mounting)
(for encoder)
Dimensions with the brake
Battery-less absolute encoder Absolute encoder for incremental systems
W/out oil seal With oil seal W/out oil seal With oil seal
Wi/out brake |With brake | W/out brake |With brake | W/out brake |With brake | W/out brake |With brake
Model no. LL LL LL LL LL LL LL LL
R2GA04003 62.5 98.5 67.5 103.5 515 875 56.5 92,5
R2GA04005 67.5 103.5 72,5 108.5 56.5 92,5 61.5 975
R2GA04008 83.0 119.0 88.0 124.0 72 108 77 13
R2GA06010 68.5 92.5 75.5 99.5 58.5 82.5 65.5 89.5
R2GA06020 79.5 1075 86.5 114.5 69.5 975 76.5 104.5
Model no. LG | KL | LA LB LE | LH | LC LZ LR S Q | QE | LT | D1 | D2 | D3
0
R2GA04003 o 6-0.008
R2GA04005 5 |35.4| 46 ~ 25| 56 | 40 |2-¢945 | 25 — —
30-0.021 8-8 009 20
R2GA04008 . 6 5 5
0
R2GA06010 25 — —
1 6 |446| 70 | 5o 00,5 | 3 | 82| 60 4-055 8:0.009
R2GA06020 ) 30 14-0.011 25 | M5 | 12
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Options

Pulse input Single-axis

BRegenerative unit

Depending on the operating conditions
voltage increases.

of a servo system, a regenerative unit may be necessary to absorb

Model no.

RF1BB00

Power supply

Operated by main circuit power supply (48 VDC)

Regenerative starting voltage

55V+1.5V

. Hysteresis width 2V+0.5V
Regenerative
operation Internal regenerative resistance value | 150+5%
Allowable absorbed power of
. . ; 7W
internal regenerative resistance
Ambient temperature 0to 40C
Storage temperature —20 to +65C

Operation/Storage humidity

Below 90%RH (no condensation)

Environment

Elevation 1000 m or lower
Vibration 4.9 m/s? freq. range 10 to 55 Hz in X, Y, and Z direction each, within 2 hours
Shock 19.6 m/s?

Structure Tray-type

Mass 0.2 kg

Protection functions

Resistive overheating detection (break contact signal output) with a

built-in thermostat™

*1The customer is responsible for monitoring the signal and shutting off the servo motor upon alarm.

Dimentions
Fr CIER
70 15, <
: )
e g 8
= - O -
[ N
S
h \jt/
erlng dlagram CNA Regenerative unit
438V P
‘I:/ISa\llnDc(::lrcun i s *1: There are two P terminals and two N terminals for CNA.
48G N *2: This is a thermal guard for overheat detection.
—1—=<| FG — Specifications
— % L
CNB 1 N Contact format Normally closed (break)
*
— 2 Max. switching voltage |30 VDC
Alarm output —<| TH1 Max. switching current {0.1 ADC
ar*sou pu TH2 Max. switching power |1W
Min. switching current |0.1 mA/1 VDC

*4 — *3: The customer is responsible for handling the alarm output signal. If overheat is
o ——<|COM detected, stop the operation of servo motor and shut off the power supply to the
External regenerative D 1 <|R-in main circuit.
resistor r__ | |Rext *4: If regenerative power cannot be absorbed by the internal regenerative resistor, use
an external regenerative resistor. In this case, remove the short bar between
COM-R-in and install a resistor between COM-R-ext.
Connector and cable
Model no. Manufacturer Manufacturer model no. | Housing Contact
CNA Power input | Connector AL-00329461-01 Phoenix Contact.K.K MSTBT2.5/5-STF-5.08 - -
CNB Alarm output | Cable with a connector | AL-00753589-01 J.S.T. Mfg. Co.,Ltd. - PAP-02V-S | SPHD-001G-P0.5

- The regenerative unit comes with a connector for CNC.
- Alarm output cable (with connector)
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Options

Pulse input Single-axis

H PC cable Model no.: AL-00490833-01

Dimentions (Unit : mm)
2850

PC side

* Connect to a PC with an RS-232C serial cable

H Power cable Model no.: AL-00745943-01

Dimentions (Unit : mm)

Connector on amplifier side

Hl Motor power cable Model no.: AL-00745944-01

Dimentions (Unit : mm)

Connector on amplifier side
Housing: VHR-4N

UL1430 AWG18

0.75 mm? (34/0.18)

Contact: SVH-21T-P1.1

Manufacturer: J.S.T. Mfg. Co.,Ltd.

UL STYLE 2517 AWG18

Housing: VHR-5N
Contact: SVH-21T-P1.1
Manufacturer: J.S.T. Mfg. Co.,Ltd.
2020 300V, 105C 0.75 mm?2 (30/0.18)
f / j 300V, 105C
[Te} <
< ] ® !
™ o~
2 Heat-shrinkable tube
40
2020
Connector No. | Pin No. |Symbol | Name Wire color
1 FG Frame ground Green Connector No. | Pin No. |Symbol| Name Wire color
2 5V Control power 5V Yellow 1 U U phase Red
CNA 3 SG Control power ground Gray CNB 2 \' V phase White
4 P Main power supply 48VDC | Red 3 W W phase Black
5 N Main power supply ground | Blue 4 FG Frame ground Yellow (Green)

Hl 1/0 cable set For CN1A (14 pin) and CN1B (20 pin).

Dimentions (Unit : mm)
For CN1A

Connector on amplifier side

UL STYLE 20276 0.14 mm? (7/0.16)

Model no.: AL-00745949-01

For CN1B

Connector on amplifier side

Housing: PADP-20V-1-S
Contact: SPH-002GW-P0.5S
Manufacturer: J.S.T. Mfg. Co.,Ltd.

UL STYLE 20276 0.14 mm? (7/0.16)

Housing: PADP-14V-1-S
Contact: SPH-002GW-P0.5S
Manufacturer: J.S.T. Mfg. Co.,Ltd.

30V, 80C

30V, 80T

13@ 19
7
1 = (Heat:shrinkable tube 1 a0 |\Heat-shrinkable tube
‘ 2020 ! 2020
Connector No. | Pin No. |Symbol | Wire color | Remarks Connector No. | Pin No. Symbol Wire color Remarks
1 @ Blue Twisted pair 1 IN-COM Blue
3 AO White 3 CONT1 Yellow Twisted pair
4 E Green Twisted pair 4 CONT2 White
5 BO White 5 CONT3 Green Twisted pair
6 Q Yellow Twisted pair 6 CONT4 White
7 Z0 White 7 CONT5 Red Twisted pair
CN1A 8 E Red Twisted pair 8 CONT6 White
9 PS White 9 CONT?7 Purple . .
. Twisted pair
1 @ Blue Twisted pair 10 CONT8 White
12 F-PC | Brown 1 OUT-PWR | Blue . .
CN1B Twisted pair
13 m Yellow Twisted pair 19 OUT-COM | Brown
14 R-PC | Brown 12 ouT1 Yellow Twisted pair
10 SG Purple 13 ouT2 Brown
2 FG Drain wire 14 OouUT3 Green . .
15 ouT4 Brown Twisted pair
16 ouTs Red Twisted pair
17 ouTe Brown
18 ouT?7 Purple . .
20 ouT8 Brown Twisted pair
2 FG Drain wire
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Options

M Serial encoder cable
Model no.: AL-00745946-01

Dimentions (Unit : mm)

Connector on amplifier side
Housing: PADP-10V-1-S

Contact: SPH-002GW-P0.5S
Manufacturer: J.S.T. Mfg. Co.,Ltd.

O] /
-]

Heat-shrinkable tube

UL STYLE 20276 0.14 mm? (7/0.16)
30V, 80C

40
2020
Connector No. | Pin No. Symbol | Wire color | Remarks
! +6V | Red Twisted pair
2 SG White sted pa
3 ES+ Blue . .
2 Es- White Twisted pair
5 BAT+ Yellow . .
CN2 5 BAT. White Twisted pair
7
8
9
10 FG Drain wire | Shielded

Pins 5 and 6 are not used with encoders in this catalog.

l Analog monitor box
This is used to monitor operation waveforms of servo amplifier with a measuring equipment.

Model no. Q-MON-5
Power supply +12V=+5%, external supply (Power source should be arranged by the customer.)
Monitor channel Analog X 2 CH, digital X 2 CH, signal is to be selected according to setup software.

Output voltage range, output error | =8 VDC max, within £20%

Offset voltage within 2100 mV
Output resistance 1kQ
Load within 2 mA

A cable for connecting the servo amplifier and analog monitor box (2 m) and a power cable are supplied.

Dimentions (Unit : mm)

Power cable
< T
—
65
2000
1
|_ ~ TRF A, |
[Nt — 12y o | ® |F Connector No. | Pin No. | Color | Definition
o - =} 1 Red +12V
+Hav DMONT
: 1o | N |
i g B g < 2 Black | SG @
! w2 wese ||| ¥ ®|| CN1 3 Black | SG 5
= Id Id = | 4 Blue | -12V 5
= B o i o
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Options

EtherCAT Single-axis

Il PC cable Model no.: AL-00689703-01 (same cable as for EtherCAT multi-axis)

Dimentions (Unit : mm)

+40

28500
NO.8 NO.1
29
| 98
‘o
PC side Amplifier side

B Serial encoder cable (same cable as for EtherCAT multi-axis)

Model no.

Cable length (L)

AL-00921370-01

3m

AL-00921370-02

5m

AL-00921370-03

10m

Dimentions (Unit : mm)

Cable length: L

(11) (40)

S8 ]

an

Servo amplifier side

Encoder side

l Analog monitor box
Monitors operating waveform of a servo amplifier using measuring equipment.

Connector No. | Pin No. Symbol | Wire color | Remarks
1 +5V Red
2 SG Black
7 ES+ Brown
EN1 8 ES- Blue
9 BAT+ Green
10 BAT- Purple
Shell Ground Shielded

The pin No. 9 and 10 are not used for the encoder in this catalog.

Model no.

| Q-MON-3

Two dedicated cables for connecting the servo amplifier and analog monitor box (model no: AL-00690525-01) are supplied.

Dimentions (Unit : mm)

1) Monitor box (model no. :

44

28

Q-MON-3) 2) Dedicated cable (model no. : AL-00690525-01)
Monitor box side Servo amplifier side
— — 200050
=) =] Brown 150+5 20+5 20+5 20+5| Black
soBa i s B3
TR E
| Les) Le=) :
I i
] I
i LEFT RIGHT |
]
IMWMZDM GND GND DMM2 M1
coo o O o oo
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Options

I PC cable Model no.: AL-00689703-01 (same cable as for EtherCAT single-axis.)

Dimentions— p.28

Bl Power cable Model no.: AL-00921367-01

Connector No. | Pin No. Symbol | Wire color
Dimentions (Unit : mm) 1 FG Green
Connector on amplifier side 2 CN Gray
povang 7 on 3 [N ok
Manufacturer: lex .
anufacturer: mole: \’: 2020420 y CNA 5 G Green
Green\1 =a) 5/Green / “ 6 CpP Yellow
Gray\g |'|i 9-Yellow — 7 N Blue
Blue — i 5~Blue
8 P Red
Red — 28 Bpey £
Il Regenerative resistor connection cable Model no.: AL-00921368-01
Dimentions (Unit : mm)
Connector on amplifier side UL1430 AWG18(34/0.18) Connector No. Pin No. stbo' Wir_e color
Housing: 5557-02R / 300V, 105C CNC 1 RB1 White
Contact: H
Man‘ufi:ctsusrse?:rrl_nolex 202020 o 2 RB2 White
White—1[E@E[H 2— White é
Il Motor power cable
Model no. Cable length (L)
AL-00921369-01 3m
AL-00921369-02 5m
AL-00921369-03 10 m
Dimentions (Unit : mm)
Connector on amplifier side ‘ ) Connector No. | Pin No. Symbol | Wire color
sing: 5557 UL STYLE 2517 0.75 mm? (30/0.18
Contes camemi 300V, 105C 1 FG Yellow (Green)
Manufacturer: molex MOT1 to 2 W Black
7 § MOT4 3 V White
4 U Red
Heat-shrinkable tube
40
L(m)
 Serial encoder cable (same cable as for EtherCAT single-axis.)
Dimentions— p.28
Model no. Cable length (L)
AL-00921370-01 3m
AL-00921370-02 5m
AL-00921370-03 10 m
H Side mounting bracket Model no. : AL-00921371-01 )
c
2y 128+0.3 S
5 124 90 . 2
10 Mounting example
0 r . (@]
I . Mounting panel 60  Servo amplifier
Y
=
& h
< ‘ } I
o |
g8 | }
SO | | |
_&_ ! I
I ‘
A _
f —
2-5] || \4-C3 Accessories: Screws for mounting brackets (M4, 4 pcs)
24 20 Mass: 0.3 kg
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O ptl ons Pulse input Single-axis § EtherCAT Single-axis

B External regenerative resistor

Use this external regenerative resistor if regenerative power cannot be absorbed with the internal

regenerative resistor.

Model no. : REGIST-080W50B Model no. :

REGIST-120W50B

Pulse input Single-axis | EtherCAT Single-axis

Dimentions (Unit : mm) Dimentions (Unit : mm)
132 300 182 300
122 6 172 270
100
‘ > o 150 6
\ 4.3 6
[ i N #4.3
«
<,
J & 1= 7—7—7—7L7—7—7—%§ —_— o2 § S —
| <R P ==
‘ C—— -
| 6
I 270
2 Silicon rubber glass-braided wire AWG18 0.75mm? Black
Silicon rubber glass-braided wire AWG18 0.75mm? Black
Silicon rubber glass-braided wire AWG20 0.5mm?White
Silicon rubber glass-braided wire AWG20 0.5mm?White (Thermostat Normally closed)
(Thermostat Normally closed)
i N Q _ _ [ e—
Il Il
& [ [ \ \
N
[=—] ‘ — -
i
Mass: 0.19 kg Mass: 0.24 kg

Model no. : REGIST-220W50B
REGIST-220W20B

Dimentions (Unit : mm)

230 300
220 270
200 6
®4.3 6
PR
) C
2 ~ N = .=
g 4 —
C -

]
< Silicon rubber glass-braided wire AWG18 0.75mm? Black
Silicon rubber glass-braided wire ANG20 0.5mm?White
(Thermostat Normally closed)
I C -
N | e e |
~ T T

Mass: 0.44 kg
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Selection Guide

Pulse input Single-axis |j EtherCAT Single-axis

l Servo motor capacity selection

This is a method of calculating the required capacity of servo motors from the mechanical specifications.

Here we have introduced the basic selection procedure focusing on a ball screw (flat) mechanism.

Selection procedure

1.

Creation of operation patterns

Create the operation patterns.

Calculation of conversion of motor shaft moment of
load inertia J_

Calculate the moment of load inertia from the machine
configuration.

Calculation of load torque T, for motor shaft conversion

Calculate the load torque from the machine configura-
tion.

Provisional selection of servo motor capacity

Provisionally select a motor in which the load moment of
inertia (J,) is 10 times or less than the rotor moment of
inertia (Jy) of servo motor, while the load torque (T,) is
80% or less (T x 0.8) of rated torque of motor (Tg).
JL=JuX10

T =TgX0.8

Calculation of acceleration/deceleration torque

Calculate the required acceleration/deceleration torque
from the operation patterns.

Calculation of effective torque

Calculate the effective torque from the torque patterns.

Judgment

Determine whether the acceleration/deceleration torque
(T., Tp) is 80% or less (T, x 0.8) of peak stall torque (T,)
of servo motor, and the effective torque (Trms) is 80% or
less (Ty x 0.8) of rating torque (Tg) of servo motor.

T,=T,X0.8

T,=T,X0.8

Trms =Tz X 0.8
If the judgment results cannot be applied in the afore-
mentioned equation, reconsider the servo motor capaci-
ty, for example increasing the capacity.

Calculation of regenerative power

Calculate the regenerative power and select an external
regenerative resistor if necessary.

1. Creation of operation patterns

First, determine the equipment mechanism, dimensions of all

parts, positioning amount, positioning time, gear ratio, etc.
An operation pattern is the determined driving force plotted

on the speed/time axis.

Speed [min‘]
N2 p-----
N .
k ta tr tb Time [s]
tc ts
t

ta = Acceleration timels]
tb = Deceleration timels]

tr = Constant speed-timels]
ts = Downtimels]

t =1 cyclels]

2. Calculation of conversion of motor shaft moment of load inertia J,

Load moment of inertia is the quantity showing inertia of a

rotating object.

Given below is the calculation method used in case of ball

screw (flat) mechanism.

M Ball screw moment of inertia

X pXD4XL
32

1 2
Ju=(—) x [kg-m?]
o= (=)
G: Gear ratio
p : Ball screw specific gravity [kg/m3] [Iron: 7.8 X 10°%]

D: Ball screw diameter [m]
L: Ball screw length [m]

M Work + table moment of inertia
1 2 P 2

Ju= (—/) X W X (=) I[kg-m?
G 2n

G: Gear ratio
W:Work + table mass [kg]
P: Ball screw pitch [m]

H Conversion of motor shaft moment of load inertia.
Jo=Jdutde

* Moments of inertia of reducer and coupling are assumed to be

negligible and have therefore been omitted.
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Selection Guide

3. Calculation of load torque T, for motor shaft conversion

Load torque is the power generated from the friction of the
driving part or from the gravity that is converted on the mo-
tor shaft. When activated, this torque always acts as the load.
Given below is the calculation method used in the case of a
ball screw (flat) mechanism.

Ft+ uW P
= Frew) P

1
L X — X 98 [N-m]

n 2n G

F: External force [kg]

n : Machine efficiency

U : Coefficient of friction
W: Work + table mass [kg]
P: Ball screw pitch [m]

G: Gear ratio

4. Provisional selection of servo motor capacity

Provisionally select the motors that apply to the following 2
conditions.
- Load moment of inertia (J,) calculated in step 2 is 10 times
or less than the rotor moment of inertia (Jy) of servo motor
JL=JuX 10
- Load torque (T,) calculated in step 3 is 80% or less (Tg X 0.8)
of rated torque (Tg) of servo motor
T . =TgX0.8

5. Calculation of acceleration/deceleration torque

Acceleration/deceleration torque is necessary for accelerating
and decelerating the motor and load.

M Method of obtaining acceleration torque (T.)
2m (N2—N1) X (Jr+Jdwm)
Ta= + To [N-m]
60 Xta

N2: Servo motor rotary speed after acceleration [min™]

N1: Servo motor rotary speed before acceleration [min™]

Ju: Conversion of motor shaft moment of load inertia [kg - m?]
Jum: Conversion of servo motor moment of rotor inertia [kg - m?]
Tvw: Calculation of load torque for motor shaft conversion [N - m]
ta: Acceleration time [s]

l Method of obtaining deceleration torque (Tb)

2m (N2—N1) X (Jr+Jdwm)
To= AL M T Nl
60Xtb

N2: Servo motor rotary speed before deceleration [min™]

N1: Servo motor rotary speed after deceleration [min™]

Ji: Conversion of motor shaft moment of load inertia [kg - m?]
Jum: Conversion of servo motor moment of rotor inertia [kg - m?]
Tvi: Calculation of load torque for motor shaft conversion [N - m]
tb: Deceleration time [s]

6. Calculation of effective torque

Effective torque is the value per unit time obtained from root
mean square of load torque / acceleration torque / decelera-
tion torque .

(Ta2Xta) + (Ti2Xtr) + (T2Xtb)
Trms=
t

[N-m]

32

7. Judgment

Our company's judgment criteria are as follows.
- Load torque load factorTL. = Tr X 0.8
(Load torque is 80% or less of rated torque)

- Acceleration torque load factorTa = Tr X 0.8
(Acceleration torque is 80% or less of peak stall torque)
Te: Peak stall torque

- Deceleration torque load factorTo = Tr X 0.8
(Deceleration torque is 80% or less of peak torque at stall)
Tp: Peak stall torque

- Effective torque load factorTrms = Tr X 0.8
(Effective torque is 80% less than rated torque)

+ Moment of inertia ratio Ju = Jvw X 10
(Load moment of inertia is 10 times or less than the rotor
moment of inertia of motor)

Rise in motor temperature can be suppressed by keeping
a large margin in torque load factor. The moment of inertia
ratio can be controlled at 10 times or more, for example, by
slowly rotating the table mechanism. Testing with an actual
machine is recommended.

8. Calculation of regenerative power

Calculate the regenerative efficient power (PM) to determine
the regenerative resistor to be used. From the calculation
results, determine whether an internal regenerative resistor
can be used.

H Method of obtaining regenerative efficient power (PM) of
horizontal drive shaft
Derive the regenerative energy.

1 To [Tb]z
EM=Ehb=—"XN X3 X Kepg X—Xtbh—|—|X3XR@ Xtb

2 KT KT
EM: Regenerative energy in case of horizontal drive shaft [J]
Ehb: Regenerative energy during deceleration [J]
Ke @ : Induced voltage constant [Vrms/min”] (motor constant)
KT:Torque constant [N - m/Arms] (motor constant)
N: Motor rotary speed [min™]
R @ : Armature resistance [ Q ] (motor constant)
tb: Deceleration time [s]
T,: Deceleration torque [N - m]

Derive the regenerative efficient power from regenerative energy.
PM=——
t

PM: Regenerative efficient power [W]
EM: Regenerative energy [J]
t: Cycle time [s]

H Selection of regenerative resistor

Select a regenerative resistor that meets the following condi-

tions.

- In case of servo amplifiers with an internal regenerative resistor:
Permissible regenerative power [PR] that is less than efficient re-
generative power [PM] and can be used with internal regenerative
resistors

- In case of external regenerative resistor:

Permissible regenerative power [PRO] that is less than efficient
regenerative power [PM] and can be used with external regenera-
tive resistors

Note that we have servo amplifier models both with and

without internal regenerative resistors for absorbing regener-

ative power. Select the model accordingly.



Pulse input Single-axis || EtherCAT Single-axis

Hl Selection data for each mechanism

Typical examples of mechanisms and items that require selection are shown below. Provide this information
when placing an order.

Ball screw Rack & pinion
Work [=— External force External force
| Table | Rack
Pinion
D
m—m_lllllllllllllll (7
P
]
External force F ‘ N ‘ External force F ‘ N ‘
Work + table mass W ‘ kg ‘ Work + rack mass W ‘ kg ‘
Ball screw diameter D ‘ m ‘ Pinion diameter D ‘ m ‘
Ball screw length L ‘ m ‘ Pinion thickness L ‘ m ‘
Ball screw lead P ‘ m ‘ Pinion material specific gravit 0 ‘ kg/m?® ‘
Ball screw material specific gravity 0 ‘ kg/m?® ‘ Coefficient of friction ‘ ‘
Coefficient of friction u ‘ ‘ Gear ratio * G ‘ ‘
Gear ratio * G ‘ ‘ Machine efficiency n ‘ ‘
Machine efficiency n ‘ ‘
Belt drive Roll feed
L
—F
ol (X« ¢
Timing belt E_M_@/
o]
External force F ‘ N ‘ Sheet tension F ‘ N ‘
Work + belt mass W ‘ kg ‘ Roll diameter D ‘ m ‘
Pulley diameter D | m \ Roll width L m \
Pulley width L ‘ m ‘ Roll material specific gravity 0 ‘ kg/m® ‘
Pulley material specific gravity 0 ‘ kg/m?® ‘ Roll moment of inertia J ‘ kg - m? ‘
Pulley moment of inertia J ‘ kg - m? ‘ Gear ratio * G ‘ ‘
Gear ratio * G ‘ ‘ Machine efficiency n ‘ ‘
Machine efficiency n ‘ ‘
Rotary table
Dt
Dh

* Derivation of gear ratio (G) @
Table mass w ‘ kg ‘ g
Table diameter Dt ‘ m ‘ G2 Ball screw <
Table support diameter Dh ‘ m ‘ "é
Table moment of inertia J ‘ kg - m? ‘ g
Support part coefficient of friction 1z ‘ ‘
Gear ratio * G \ ‘ G= Ball screw gear teeth (G2)
Machine efficiency n ‘ ‘ Motor gear teeth (G1)
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Notes before Purchase

The products in this catalog are designed to be used with general industrial
devices.
Always follow the following precautions.

- Read the accompanying Instruction Manual carefully prior to using the
product.

- If applying to medical devices and other equipment affecting people’s lives,
please contact us beforehand and take appropriate safety measures.

- Do not use this product in an environment where vibration is present, such as

in a moving vehicle or shipping vessel.

- Do not perform any retrofitting, re-engineering, or modification to this

equipment.

- The products presented in this catalog are meant to be used for general

industrial applications. If using for special applications related to aviation and
space, nuclear power, electric power, submarine repeaters, and the like,
please contact us beforehand.

- If applying to equipment that can have significant effects on society and the
general public, please contact us beforehand.
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Chengdu Branch
Room2105B, Block A, Times Plaza, 2 Zongfu Road, Jinjiang District, Chengdu, 610016 China

SANYO DENKI (THAILAND)CO, LTD.
388 Exchange Tower, 25th Floor, Unit 2501-1, Sukhumvit Road, Klongtoey, Klongtoey, Bangkok 10110 Thailand

SANYO DENKI /NDIA PRIVATE LIMITED
#14 (Old No.6/3), Avenue Road, Nungambakkam, Chennai - 600034, Tamil Nadu, India
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TEL:

TEL:

TEL:
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TEL:

1481 35927 1020

+33 148 63 26 61

+1 310 783 5400

+86 21 6235 1107

+86 10 6522 2160

+852 2312 6250

+886 2 2511 3938

+65 6223 1071

+ 62 21 252 3202

+49 6196 76113 0

+82 2773 5623

+82 51796 5151

+86 755 3337 3868

+86 22 2320 1186

+86 28 8661 6901

+66 2261 8670

+91 44 420 384 72

The names of companies and/or their products specified in this catalog are the trade names, and/or trademarks and/or registered trademarks of such respective companies.

Specifications are subject to change without notice.
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